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@ Article storage house in a clean room. 



© An article storage house (1) in a clean room for 
^ airtightly accommodating a wafer cassette (W) , etc. 

in which the wafer cassette(W)carried in from the 
\f) outside of an article carry-in/out portion (2) is accom- 
^ modated into a container (40) by an automatic article 
^ delivery unit (30) disposed in the article carry-in/out 
lO portion(2)or it is carried in the article storage house 
^ (1) while it is accommodated in the container(40) 
O and is stored in section (S) of the article storage 
n house (1). An inert gas purge mechanism and an 
fti automatic container cleaning portion (100) are dis- 
posed in the automatic article delivery unit (30) or 
each section (S). 
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BACKGROUND OF THE INVENTION 

1. Field of the Invention: 

The present invention relates to an article stor- 
age house, i. e. an article stcrage house in a clean 
room which temporarily stores semiconductor wa- 
fers, crystal display substrates, reticles, disks, etc. 
in a clean room. 

2. Prior Art: 

There is an article storage house in a clean 
room as disclosed in Japanese Patent Laid-Open 
Publication No. 1-41561. The article storage house 
has an article storage chamber, and article storage 
shelves provided in the article storage chamber 
and having a plurality of sectioned accommodating 
spaces which are arranged vertically and laterally 
and a carry-in/out unit having a carry-in/out mecha- 
nism which can freely travel on a given route laid 
along a central passage between the article storage 
shelves arranged at both sides in the article stor- 
age chamber and can move vertically and laterally. 

The article storage house of this type has an 
air supply unit and an air filter wherein air supplied 
from the air supply unit is cleaned by the air filter 
and it is blown from the rear portions of the article 
storage shelves toward the carry-in/out unit where- 
by dust is prevented from floating and staying on 
the article storage shelves. 

Furthermore, since the carry-in/out unit has an 
elevator guiding unit for guiding the carry-in/out 
mechanism and an elevator driving unit which are 
mounted on a self-advancing carriage, dust is gen- 
erated by abrasion between the elevator guide unit 
and the elevator driving unit and the self-advancing 
carriage. There occurs such a problem that the 
dust so generated is neither drawn toward the floor 
nor removed from the floor but moves toward the 
article storage shelves so that the dust adheres to 
the semiconductor wafer, etc. To prevent such 
problem, there are provided a cover for covering 
the entire of the elevator guiding unit and elevator 
driving unit mounted on the self-advancing carriage 
of the carry-in/out unit and an air drawing unit 
mounted on the lower surface of the self-advancing 
carriage for drawing the dust generated in the 
cover and removing the dust and discharging it 
toward the floor. 

As mentioned above, there is formed a clean 
air current which flows from the rear portions of the 
article storage shelves toward the central passage 
between the article storage shelves disposed at 
both sides in the conventional article storage house 
in a clean room so that the dust is prevented from 
adhering to articles on the article storage shelves 
(semiconductor wafers accommodated in a wafer 



cassette). 

However, in the conventional article storage 
house, there are following problems. That is, the 
article storage house should have a large-scale 

5 clean air supply system equipped with a high- 
performance filter or a circulation system since the 
article storage house is structured to keep the 
entire inside thereof to be in a highly clean air 
atmosphere. Furthermore, the inside of the article 

70 storage house should be structured and shaped so 
as to keep the entire thereof clean. Still further- 
more, the components of the article storage house 
should meet the requirements as set forth above. 
Accordingly, the conventional article storage house 

75 becomes large-scale as a whole and costs high 
and is inferior in the maintenance thereof. 

In case of a power failure, the clean air supply 
system or the circulation system stops in the op- 
eration thereof, which generates such problems 

20 that cleanliness of the entire article storage house 
is lowered and the maintenance of the system can 
not be made free since the contamination, which is 
caused by the trouble of the maintenance of the 
carry-in/out unit and other components, spreads 

25 over the entire article storage house. 

As the semiconductor IC has progressed re- 
cently in its degree of high integration, there has 
occurred the problem of the formation of the oxide 
film caused by the natural oxidation of the semi- 

30 conductor IC during the storage thereof. 

Figs. 28 and 29 appear in a thesis entitled 
"Super LSI Ultra Clean Technology Symposium" 
published November 19, 1990. Fig. 28 shows the 
relation between the thickness of an oxide film and 

35 the time involved in the formation of the oxide film 
which is formed by the natural oxidation of the 
silicon semiconductor wafer. Fig. 29 shows the 
relation between the resistivity of the silicon semi- 
conductor wafer and an air-exposure time when the 

40 silicon semiconductor wafer is exposed to the at- 
mosphere so that the natural oxide film is formed 
thereon and is subjected to an epitaxial growth. 
According to this thesis, if the silicon semiconduc- 
tor wafer is exposed to the atmosphere, the rate of 

45 growth of the oxide film is increased after the lapse 
of 100 to 200 minutes as illustrated in Fig. 28 and 
the resistivity is sharply increased after the lapse of 
about 50 minutes in case of non-cleaning state (in 
case of forming the natural oxide film). 

so In order to prevent the growth of the natural 

oxide film, the wafer should be moved or carried in 
an inert gas atmosphere (e.g. N 2 gas or dry air). 
The inert gas atmosphere should have O2 con- 
centration which is less than 10 ppm and H2O 

55 concentration of which is less than 100 ppm. 

Accordingly, the treatment of the semiconduc- 
tor, which has been made conventionally in a spe- 
cially designed clean room, has been made in a 
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mechanical interface unit, which is provided in such 
clean room as disclosed in, e.g. Japanese Patent 
Laid-Open Publication No. 60-14623 or in the me- 
chanical interface unit while the same unit is in the 
inert gas such as N2 gas etc. atmosphere. 

However, there occurs such a problem that the 
natural oxide film is formed in the article storage 
house because the semiconductor wafer is stored 
normally during several times to several days in 
the article storage house. 

To overcome this problem, the applicant filed 
the patent application for "a wafer storage house" 
under No. 3-9401 wherein a wafer storage chamber 
can be always filled with inert gas inside the wafer 
storage chamber so that the natural oxide film is 
restrained from growing on the surface of the semi- 
conductor wafer. Fig. 23 shows this wafer storage 
house. 

In Fig. 23, a wafer storage house 300 has a 
double-walled structure, i. e. an outer wall 311 and 
an inner wall 312 wherein a space 313 is defined 
between the outer and inner walls 311 and 312 and 
a wafer storage chamber 31 4 which is defined in a 
space surrounded by the inner wall 312. The wafer 
storage chamber 314 has a fitter wall 31 4A at the 
ceiling thereof through which inert gas is filtered 
and a drawing wall 31 4B at the bottom thereof from 
which the inert gas is drawn. The outer wall 311 
has a discharge port 31 1B lower portion of the 
drawing wall 31 4B. The wafer storage chamber 314 
has wafer storage shelves 315 and 316 at the right 
and left walls thereof and fluid passages 317 and 
31 8 which are formed between the rear portions of 
the wafer storage shelves 315 and 316 and the 
inner wall 312. The wafer storage shelves 315 and 
316 have respectively a plurality of sectioned 
shelves 319 and filters 320 which partition each 
sectioned shelve 319 and the fluid passage 317 or 
318. The wafer storage shelves have spaces 321 
and 322 at the bottom portions thereof and the 
spaces 321 and 322 communicate with the fluid 
passages 317 and 318. A circulation pump 323 is 
disposed in the space 321. A circulation pump, not 
shown, is disposed in the space 322. There are 
provided a first path box 330 at a first carry-in/out 
opening and a second path box 331 at a second 
carry-in/out opening. The first and second path 
boxes 330 and 331 have respectively filters 330A 
and 331 A at the ceilings thereof and discharge 
ports 330B and 331 B at the bottom walls thereof. 

Designated at 340 is a gas storage tank (in this 
case N2 gas cylinder) for storing inert gas therein 
(in this case N 2 gas) and 350 is a flow control unit. 
A first gas supply pipe 341 extends from the stor- 
age tank 340 to the ceiling of the article storage 
house 300 and opens into the space 313 between 
the outer and inner walls 311 and 312. Designated 
at 351 is a variable flow valve. A second gas 



supply pipe 342 extends from the storage tank 340 
to the upper portion of the first path box 330. 
Designated at 352 is a first ON/OFF valve. A third 
gas supply pipe 343 extends from the storage tank 

5 340 to the upper portion of the second path box 
331 . Designated at 353 is a second ON/OFF valve 
and 354, 355 and 356 are normally closed valves. 

A first oxygen concentration meter 361 mea- 
sures the oxygen concentration in the article stor- 

10 age house 300. A second oxygen concentration 
meter 362 measures the oxygen concentration in 
the first path box 330 and a third oxygen con- 
centration meter 363 measures the oxygen con- 
centration in the second path box 331. 

zs A flow control unit 350 receives signals repre- 

senting oxygen concentration measured by the first 
to third oxygen concentration meters 361, 362 and 
363 and monitors such oxygen concentration to 
thereby control the degree of opening of the vari- 

20 able flow valve 351 in response to the difference 
between the valve measured by the first oxygen 
concentration meter 361 and the reference value of 
the same. The flow control unit 350 opens the first 
and second ON/OFF valves until the values mea- 

25 sured by sensors 362 and 363 reach prescribed 
values or during a given time. 

A stacker crane 370 travels on rails laid on the 
floor of the central passage. Designated at 381 are 
air blowing fans and 382 are air drawing fans. 

30 In the wafer storage house, the wafer storage 

chamber can be always filled with inert gas so that 
the natural oxide film is restrained from growing on 
the surface of the semiconductor wafer. Further- 
more, inert gas current, which directs from the rear 

35 portions of the sectioned shelves toward the stack- 
er crane, is generated in the wafer storage cham- 
ber so that dust is prevented from adhering to the 
semiconductor wafer in the sectioned shelves. Air 
in the entire storage chamber can be replaced by 

40 inert gas, namely, the inert gas purge can be 
performed in the entire storage chamber. 

The applicant filed the application for the in- 
vention of the wafer storage house under No. 3- 
9404 in which sectioned shelves of the wafer stor- 
es age house are structured to form small rooms in 
each of which the inert gas purge is performed. 
This is illustrated in Fig. 24. 

tn Fig. 24, a wafer storage house is provided 
with a wafer storage unit 400 having a plurality of 

50 box-shaped sectioned rooms 411 which are ar- 
ranged lengthwise and crosswise and accommo- 
date wafer cassettes therein as shown in Fig. 25. 
Each of the sectioned rooms 41 1 has a front door 
420 at the front opening side thereof (the side from 

55 which the wafer cassette is taken in and out by the 
moving/loading unit). Each of the sectioned rooms 
411 has a filter 41 2A which defines a fluid supply 
passage 41 3A between a left wall 411 A and itself 
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and a filter 41 2B which defines a fluid supply 
passage 41 3B between a right wall 41 1B and itself 
wherein both the filters 41 2A and 41 2B define a 
wafer accommodating space 414 therebetween 
from which the wafer cassettes are taken in and 
out. 

A space 415 for use in piping is defined be- 
tween the upper and lower sectioned rooms of the 
wafer storage unit 400 and extends from the left 
wall 411 A to the right wall 41 1B thereof as shown 
in Fig. 26. There are provided in the space 415 a 
gas supply pipe 431 A which penetrates the bottom 
wall 41 1C of the sectioned room 411 and opens 
into the fluid supply passage 41 3A and a gas 
discharge pipe 431 B which penetrates the bottom 
wall 41 1C and opens into the fluid supply passage 
41 3B. The gas supply pipe 431 A is connected to 
an inert gas storage tank (such as an N 2 gas 
cylinder, not shown) provided outside the wafer 
storage unit 400 by way of a valve and the gas 
discharge pipe 431 B opens into the outside of the 
wafer storage house by way of a discharge valve. 
A seal member 416 is provided at the periphery of 
the front door 420 of each sectioned room 411. 

As shown in Fig. 27, the front door 420 has 
shafts 421 and 422 which extend upward and 
downward from one side thereof in which the shaft 
421 is received by a receiving member 417 projec- 
ting from the sectioned room 41 1 and the shaft 422 
is connected to a motor 424 by a coupling 423. 
Four magnetic member pins 441 project from four 
corners of the front door 420 at the rear surface 
thereof. Each sectioned room 411 has electromag- 
netic solenoids 442 therein which attract the mag- 
netic member pins 441. The magnetic member 
pins 441 and the electromagnetic solenoids 442 
constitute automatic lock units. There is a play in 
the coupling 423. 

In the arrangement of the wafer storage house, 
air in the wafer accommodation spaces 414 of all 
the sectioned rooms 411 should be replaced by N 2 
gas before the wafer storage units 400 are used. 
For this purpose, the motor 424 of the front door 
420 is driven to close the front door 420 and to 
energize the electromagnetic solenoid 442 to there- 
by operate the lock unit. When the lock unit op- 
erates, the magnetic member pins 441 are at- 
tracted toward the rear wall side of the wafter 
accommodating space 414 so that the front door 
420 is pressed strong against to contact the open- 
ing of the sectioned room 411 by way of the seal 
member 416, which results in closing the wafer 
accommodating space 411 airtightly. 

Successively, the valve of the gas supply pipe 
431 A is full open and the discharge valve disposed 
at the discharge port of the gas discharge pipe 
431 B. Accordingly, N2 gas is supplied from the 
inert gas storage tank to the fluid supply passage 



413A of the cassette accommodating space 414 by 
way of the gas supply pipe 431 A. The N2 gas so 
supplied to the fluid supply passage 41 3A enters 
the wafer accommodating space 414 by way of the 

5 filter 41 2A so that the wafer accommodating space 
414 is filled with the N2 gas. Air occupied the wafer 
accommodating space 414 passes through the fil- 
ter 41 2B and expelled toward the fluid discharge 
passage 41 3B and then flows in the gas discharge 

10 pipe 431 B and finally discharged outside the wafer 
storage house whereby air in the wafer accom- 
modating space 414 is replaced by the N 2 gas. All 
the valves are closed upon completion of the re- 
placement of air by N2 gas. 

rs Since the concentration of the N 2 gas in the 

wafer accommodating space 414 lowers as time 
lapses, the N 2 gas should be replenished. For this 
purpose, a flow control unit is provided for control- 
ling the valve in the gas supply pipe 431 A. The 

20 closing control of the valve may be made by a time 
control system where the valve is open during a 
predetermined time in every given time interval or 
a control system where the concentration of oxy- 
gen is monitored and the valve is open when the 

25 concentration of oxygen exceeds the prescribed 
value. 

The wafer cassettes are taken in or out from 
the cassettes accommodating space 414 by unloc- 
king the automatic lock unit of the specified sec- 
30 tioned room 411 and by driving the motor 424 of 
the front door 420 for thereby opening the front 
door 420. 

In this case, since the wafer accommodating 
space 411 is in the inert gas atmosphere except 

35 the front door 420 is open, the oxide film is re- 
strained from growing on the surface of the semi- 
conductor wafer while the latter is stored in the 
wafer storage house. 

There are such problems in the wafer storage 

40 house as disclosed in the Japanese Patent Applica- 
tion No. 3-9401 that firstly a person is likely to 
suffocate in the wafer storage chamber since the 
entire wafer storage chamber is in the inert gas 
atmosphere, secondly if there occurs the necessity 

45 of the operations in the wafer storage chamber, it is 
very troublesome that the person can not enter the 
chamber unless the gas in the chamber should be 
discharged and the concentration of oxygen in the 
chamber is measured and it is confirmed that the 

50 suffocation is not likely to occur, and thirdly there 
remains anxious for the likelihood of suffocation 
even in the clean room when the gas in the cham- 
ber is discharged if the clean room is poorly venti- 
lated. 

55 It takes a long time for the chamber to be filled 

with a highpure inert gas after the inert gas in the 
wafer storage chamber is once discharged, which 
generates the problem that the natural oxide film 
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starts to grow on the surface of the semiconductor 
wafer while the semiconductor wafer is stored. 

Since the highpure inert gas costs high and it 
is expelled every time the gas inside the entire 
storage house is discharged, there occurs the 5 
problem that the highpure inert gas is consumed 
much. 

The wafer storage house as disclosed in Japa- 
nese Patent Application No. 3-9404 has no problem 
of suffocation. However, since the inert gas is cir- w 
culated inside the article storage house, oxygen 
enters the sectioned room when the inert gas is 
purged again in case of opening the sectioned 
room so that the sectioned room is hardly to be 
maintained in the highpure inert gas atmosphere, 75 
which generates the problem that the structure for 
preventing the inert gas from discharging is very 
complex in case of opening the door of the sec- 
tioned room. 

20 

SUMMARY OF THE INVENTION 

It is a first object of the present invention to 
provide an article storage house in a clean room 
capable of accommodating and storing wafer cas- 25 
settes in an airtight container without leaving them 
in a naked state, i.e. in an atmosphere and capable 
of dispensing with the structure or instruments, 
implements and apparatus for keeping the inside of 
the article storage house to be in a highly clean 30 
atmosphere or in the inert gas atmosphere. As a 
result, it is possible to manufacture the small-scale 
article storage house with low cost and there is no 
likelihood of contamination of the wafers and the 
growth of the natural oxide film on the wafers 35 
caused by the trouble of the instruments, imple- 
ments and apparatus and the power failure of these 
instruments, etc. It is also possible that an operator 
can perform maintenance of the components of the 
article storage house freely in the article storage 40 
house to thereby greatly improve the reliability 
thereof. 

It is a second object of the present invention to 
provide an article storage house in a clean room 
capable of accommodating and storing semicon- 45 
ductor wafers, etc. in the airtight container and 
capable of preventing the semiconductor wafers, 
etc. from being contaminated by a particle of dust 
or by the contamination of the container. 

50 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a perspective view of a wafer storage 
house in a clean room according to a first em- 
bodiment of the present invention; 55 
Fig. 2 is a front view of the wafer storage house 
of Fig. 1; 
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Fig. 3 is a front view of the wafer storage unit of 
the wafer storage house of Fig. 1; 
Fig. 4 is a view showing an automatic article 
delivery unit of the wafer storage unit of the 
article storage house of Fig. 1 ; 
Fig. 5 is a front view of a wafer storage house in 
a clean room according to a second embodi- 
ment of the present invention; 
Fig. 6 is a front view of a wafer storage house in 
a clean room according to a third embodiment 
of the present invention; 

Fig. 7 is a view showing an example of a con- 
tainer to be used in the present invention; 
Fig. 8 is a front view of a wafer storage house in 
a clean room according to a fourth embodiment 
of the present invention; 

Fig. 9 is a front view of the wafer storage unit of 
the article storage house of Fig. 8; 
Fig. 10 is a view showing an automatic article 
delivery unit of the wafer storage unit of the 
article storage house of Fig.8; 
Fig. 11 is a view showing the operation of the 
automatic article delivery unit of the wafer stor- 
age unit of the wafer storage house of Fig. 8; 
Fig. 12 is a view showing also the operation of 
the automatic article delivery unit of the wafer 
storage unit of the wafer storage house of Fig. 8; 
Fig. 13 is a view showing another example of an 
automatic article delivery unit of the wafer stor- 
age unit of the wafer storage house of Fig.8; 
Fig. 14 is a front view of a wafer storage unit of 
the wafer storage house according to a fifth 
embodiment of the present invention; 
Fig. 15 is a view showing an automatic article 
delivery unit of the wafer storage unit of Fig. 14; 
Fig. 16 is a front view of a wafer storage unit of 
a wafer storage house according to a sixth em- 
bodiment of the present invention; 
Fig. 17 is a view showing an example of a 
semiconductor manufacturing system incorpo- 
rating therein the wafer storage house of the 
fourth embodiment; 

Fig. 18 is a front view of a wafer storage unit of 

a wafer storage house according to a seventh 

embodiment of the present invention; 

Fig. 19 is an enlarged view showing a main 

portion of the wafer storage house of Fig. 18; 

Fig. 20 is a view showing an area where a 

cassette is temporarily placed according to the 

wafer storage house of Fig, 18; 

Fig. 21 is a view showing a container cleaning 

station according to the wafer storage house of 

Fig. 18; 

Fig. 22 is a view showing a simplified container 
cleaning unit according to the wafer storage 
house of Fig. 18; 

Fig. 23 is a longitudinal cross-sectional view of a 
conventional wafer storage house ; 
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Fig. 24 is a perspective view of a wafer storage 
unit of the wafer storage house of Fig, 23; 
Fig. 25 is a cross-sectional view of the wafer 
storage unit of Fig. 24 wherein a part thereof is 
cut off; 

Fig. 26 is a cross-sectional view of another 
example of the wafer storage unit of Fig. 24 
wherein a part thereof is cut off; 
Fig. 27 is a view showing a part of the wafer 
storage unit of Fig. 24; 

Fig. 28 is a view showing the relation between 
the thickness of an oxide film and the time 
involved in the formation of the oxide film which 
is formed by the natural oxidation of the silicon 
semiconductor wafer; and 
Fig. 29 is a view showing the relation of the 
resistivity of the silicon semiconductor wafer and 
an air-exposure time when the silicon semicon- 
ductor wafer is exposed to the atmosphere so 
that the natural oxide film is formed thereon and 
is subjected to an epitaxial growth. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENT 

First Embodiment (Figs. 1 to 4): 

A wafer storage house according to the first 
embodiment will be described with reference to 
Figs. 1 to 4. 

A wafer storage house 1 comprises two wafer 
storage units 10 and 10 which are disposed so as 
to be confronted with each other in a given interval. 
There is defined a wafer moving/loading operating 
space between the wafer storage units 10 and 10 
wherein a self-advancing moving/loading unit 20 
travels in the wafer moving/loading operating 
space. 

The wafer storage unit 10 is, as illustrated in 
Fig. 3, a shelf type storage unit having a multi- 
staged shelves 11 like the conventional storage 
shelves 115 and 116. The wafer storage unit 10 
stores a wafer cassette W while the wafer cassette 
W is accommodated in an airtight container 40 as 
illustrated in Fig. 7. Each of the shelves 11 has 
storage sections S which are disposed at given 
interval in a longitudinal direction thereof. Each of 
article carry-in/out portions 2 of the wafer storage 
house 1 has a container moving/loading portion 3 
where the empty container 40 or the container 40 
accommodating the wafer cassette W is moved 
thereto and placed thereon from each shelf and an 
automatic article delivery unit 30 (as shown in Fig. 
3) which carries the wafer cassette W, which is 
carried in the article carry-in/out portion 2, in the 
container 40 or carries out the wafer cassette W 
from the container 40 accommodating therein. 



i2 756A1 10 

Since the article carry-in/out portion 2 of the 
wafer storage house is positioned at one end side 
of the wafer moving/loading space, a handling por- 
tion 25 of the self-advancing moving/loading unit 20 

5 comprises a link mechanism. The moving/loading 
mechanism 20 is a stacker crane comprising a 
body portion 22 which travels forward and rearward 
on a pair of rails which are laid between the stor- 
age unit 10 and 10, a mast 23 extending from the 

70 body portion 22, an elevator portion 24 which is 
raised or lowered while it is guided by the mast 23 
and the handling portion which is supported by the 
elevation portion 24. The body portion 22 has a 
control unit therein, not shown. 

T5 In Fig. 4, the automatic article delivery unit 30 

is an elevator mechanism provided with an elevator 
table 31 serving as a cover for closing a cassette 
carry-in port 4 (hereinafter referred to as an eleva- 
tor table), described later, and comprises a gear 

20 unit 32, a motor 33 and a screw shaft 35 housed in 
a guide cylinder 34. The lower portion of a support- 
ing shaft 36 is screwed to the screw shaft 35. The 
elevator table 31 is one of the components of the 
article carry-in/out portion 2 and serves as an arti- 

25 cle carry-in table. A moving/loading table of the 
empty container moving/loading portion 3 is an 
annular plate 5 having the cassette carry-in port 4 
and is fixedly supported by a supporter table 6. A 
table 7 defining the article carry-in/out portion 2 

30 has a hole 8. The elevator table 31 is lowered 
through the hole 8 until the upper surface thereof is 
flush with the surface of the table 7 (carry-in posi- 
tion) and is raised through the port 4. Designated at 
9 is a partitioned wall. 

35 A container body 41 equipped with a grip 41A 

is airtightly sealed by a container cover 42 by way 
of a seal member 41a. The container cover 42 is 
hollow and has a lock mechanism therein as illus- 
trated in Fig. 7. In Fig. 7, denoted at 44 is a cam. A 

40 plate shaped lock arm 45 has a roller 45a and is 
supported like a cantilever so that it can be moved 
reciprocally and tiltable. Designated at 46 are ful- 
crum members and 47 is a spring. A camshaft 48 
extends from the central portion of an upper wall of 

45 the elevator table 31 to the inside of the container 
cover 42 and is engaged in the cam 44 like a 
spline when the container cover 42 is placed on the 
elevator table 31 so as to be coaxial therewith. The 
elevator table 31 is hollow and has therein a cam- 
so shaft driving mechanism 49 for turning the cam- 
shaft 48 for a given angular interval. The camshaft 
mechanism 49 and the camshaft 48 constitute a 
lock closing mechanism. 

The cam 44 has a special cam surface and the 

55 lock arm 45 is displaced in the direction of the 
arrow toward an engaging recessed portion 41c 
and the tip end of the lock arm 45 is engaged in 
the engaging recessed portion 41c when the cam 
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44 turns. In the state where the lock arm 45 is 
engaged in the engaging recessed portion 41c, the 
space between an opening 41b of the container 
body 41 and the container cover 42 is airtightly 
sealed by the seal member 41a. A seal member 43 
is fixed to the lower surface of a flange 41 B of the 
container body 41 . 

In the arrangement of the wafer storage house, 
suppose that the elevator table 31 of the automatic 
article delivery unit 30 is positioned in the port 4 of 
the plate 5 as illustrated in Fig. 3 (delivery posi- 
tion). At this state, if the empty container 40 is 
moved from one of the shelves 11 to the empty 
container moving/loading portion 3 by the stacker 
crane 20 and placed on the plate 5, the camshaft 
48 projects into the container cover 42 so that the 
camshaft 48 engages into the cam 44 like a spline. 
When the empty container 40 is moved and placed 
on the plate 5, the camshaft driving mechanism 49 
operates so that the cam 44 turns and the lock arm 

45 is displaced toward the central portion of the 
container cover 42 whereby the lock arm 45 is 
disengaged from the engaging recessed portion 
41c, hence the container body 41 is unlocked from 
the container cover 42. Successively, the elevator 
table 31 is lowered until it reaches the carry-in 
position. At this time, the container cover 42 is 
lowered together with the elevator table 31. When 
the elevator table 31 is positioned in the carry-in 
position, the wafer cassette W which is moved and 
placed on an apron 2A of the article carry-in/out 
portion 2 is moved and placed on the container 
cover 42 on the elevator table 31 by a 
moving/loading robot, etc., not shown. When the 
wafer cassette W is moved and placed on the 
container cover 42, the elevator table 31 is raised 
at the delivery position. When the elevator table 31 
is raised at the delivery position and the container 
cover 42 closes the opening 41b of the container 
body 41, the camshaft driving mechanism 49 op- 
erates so that the camshaft 48 turns in the direction 
reversed to the direction set forth above. As a 
result, the lock arm 45 is displaced in the direction 
of the arrow toward the engaging recessed portion 
41c so that the tip end of the lock arm 45 is 
engaged in the engaging recessed portion 41c. 
Consequently, the container cover 42 airtightly 
seals the opening 41b of the container body 41 by 
way of the seal member 43. 

In such a manner, the wafer cassette W is 
airtightly accommodated in the container 40 of the 
wafer storage house 1 and the container 40 accom- 
modating the wafer cassette W is transferred to the 
specified storage section S of the specified shelf 
by the stacker crane 20 and stored temporarily 
therein. 

When the wafer cassette W is taken out from 
the container 40 accommodating the wafer cassette 



W, the following operations should be taken. The 
container 40 accommodating the wafer cassette W 
is moved from the storage section S of the shelf 1 1 
to the container moving/loading portion 3 by the 

5 stacker crane 20 at the state where the elevator 
table 31 of the automatic article delivery unit 30 is 
positioned inside the port 4 of the plate 5 as shown 
in Fig. 4 and it is placed on the plate 5 whereby 
the camshaft 48 projects inside the container cover 

10 42 and engaging in the cam 44 as a spline. Suc- 
cessively, the camshaft driving mechanism 49 op- 
erates to thereby disengage the lock arm 45 from 
the engaging recessed portion 41c whereby the 
container body 41 is unlocked from the container 

15 cover 42. When the container body 41 is unlocked 
from the container cover 42, the elevator table 31 
is lowered from the carry-in position to the delivery 
position while loaded with the container cover 42 
(on which the wafer cassette W is placed) so that 

20 the wafer cassette W can be taken out from the 
outside of the wafer storage house. 

As mentioned above, since the wafer cassette 
W is accommodated and stored in the airtight 
container 40 according to the present invention, it 

25 is not necessary to keep the entire wafer storage 
house 1 in the highly clean atmosphere. Accord- 
ingly, neither the large-scale clean air supply sys- 
tem equipped with the high-performance filter nor 
the circulation system is necessary. Furthermore, 

30 neither the structure and shape of the inside of the 
wafer storage house nor the parts and components 
of the wafer storage house should be specially 
considered. Still furthermore, if walls are provided 
in the wafer storage house, mere partitions can be 

35 provided instead of the walls. Since the wafer stor- 
age house can be cleaned by utilizing downward 
air current in the clean room. As a result, the wafer 
storage house 1 can be miniaturized with low cost 
compared with the conventional storage house. The 

40 problem of the inferior maintenance can be also 
solved. 

Since the wafer storage house 1 is dispensed 
with the high-performance clean air supply system 
and the circulation system, the wafer storage house 

45 1 is not affected by the power failure. Even if the 
stacker crane 20 or other components are troubled, 
the contamination caused by such trouble and the 
maintenance thereof does not influence upon the 
airtight container 40 so that the wafer cassette W 

so can be freely carried in and out and an operator 
can enter the wafer storage house 1 freely to 
maintain the components in the wafer storage 
house 1. 

55 Second Embodiment (Fig. 5): 

In the article carry-in/out portion 2, since the 
container cover 42 of the container 40 is open and 
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closed to thereby subject the inside of the con- 
tainer body 41 to expose to the atmosphere, a filter 
unit 50 composed of a fan 50A, a high-performance 
filter SOB such as a HEPA (High Efficiency Par- 
ticulate Air) filter or an ULPA (Ultra Efficiency Par- 
ticulate Air) filter may be provided, as illustrated in 
Fig. 5, for jetting clean air toward the article 6arry- 
in/out portion 2 in order to prevent the inside of the 
container body 41 from being contaminated. De- 
noted at 50C is an ordinary filter. 

In the first and second embodiments, the con- 
tainer 40 is not carried in from or carried out to the 
outside of the wafer storage house 1. Accordingly, 
in case that the container 40 which is carried in the 
wafer storage house 1 from the outside is differen- 
tiated from the container in the wafer storage house 
1, the wafer cassette W may be transferred from 
the container 40, which is carried in from the out- 
side of the wafer storage house 1 , to the container 
in the wafer storage house 1 if the container 40 is 
carried in the wafer storage house 1 while it is 
accommodated therein. 

Third Embodiment (Fig. 6): 

If there is no problem of cleanliness in the 
container 40, a container carry-in/out portion 3A 
may be provided for carrying the container 40 in 
the wafer storage house 1 from or carrying out the 
container 40 to the outside thereof as illustrated in 
Fig. 6. 

Fourth Embodiment (Figs, 8 to 13): 

An article storage house according to a fourth 
embodiment will be described with reference to 
Figs. 8 to 13 in which a wafer storage house has 
an inert gas purging function. 

The wafer storage house of the fourth embodi- 
ment is different from that of the first embodiment 
in respect that the automatic article delivery unit 30 
has an N2 gas purge mechanism as shown in Figs. 
8 and 9. 

In Fig. 10, a cylindrical skirt 51 defines an inner 
space A through which the elevator table 31 can be 
raised or lowered. A lower engaging peripheral 
portion (lower flange) is formed at the lower end of 
the skirt 51 A and a plurality of guide holes 51a are 
formed on the lower flange 51 A. A seal member 
(e.g. O ring) 52 is attached to the upper surface of 
the lower flange 51 A so as to surround the plurality 
of guide holes 51a and it is confronted with the 
outer peripheral portion of the lower surface of the 
elevator table 31 . An upper engaging peripheral 
portion (upper flange) 51 B is formed at the upper 
end portion of the skirt 51 and it is directed out- 
ward and a seal member (e.g. O-ring) 51b is at- 
tached to the surface of the upper flange 51 B. 
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Guide levers 53 extend vertically downward from 
the lower surface of the elevator table 31 and have 
stoppers 53a at the lower end thereof for the cylin- 
drical skirt 51 and penetrate the guide holes 51a. 

5 Denoted at 54 are guide rollers defined at the inner 
space 31 A of the elevator table 31 and 55 is a 
biasing unit (sling) composed of hanging wires 
having coiled springs 55A part of which is prelimi- 
narily loaded. Both ends of the coiled springs 55A 

10 are held by a stop pin 56 which is disposed inside 
the inner space 31 A and another ends of the coiled 
springs 55A are held by the guide rollers 54 and 
drawn outside from the holes 57 defined imme- 
diately under the guide rollers 54 of the elevator 

15 table 31 and hang down and are held by the inner 
peripheral end of the lower flange 51 A of the skirt 
51. Fig. 10 shows the state where the elevator table 
31 of the automatic article delivery unit 30 is lower- 
ed at the carry-in position wherein the elevator 

20 table 31 depresses the skirt 51 against the resil- 
iency of the biasing unit 55 so that the lower 
surface of the elevator table 31 is pressed against 
to contact the lower flange 51 A of the skirt 51 by 
way of the seal member 51a. Denoted at 36 is a 

25 shaft of the elevator table 31 and 58 is a cylinder 
unit for raising and lowering the elevator table 31. 

Denoted at 5A is a gas supply port which 
penetrates radially the lower portion of the plate 5 
and is connected to an N 2 gas cylinder, not shown, 

30 through a pipe 5a. Denoted at 5B is a gas dis- 
charge port which penetrates radially the lower 
portion of the plate 5 and 5C is a solenoid valve 
provided on the pipe 5b. 

An operation of the wafer storage house ac- 

35 cording to the fourth embodiment will be described 
with reference to Figs. 10 to 12. 

Suppose that the the elevator table 31 of the 
automatic article delivery unit 30 is positioned in- 
side the port 4 of the plate 5 (delivery position) as 

40 illustrated in Fig. 10. In this state, the upper end 
portion of the skirt 51 is engaged with the lower 
surface of the plate 5 by way of the seal member 
51b. If the empty container 40 is moved by the 
stacker crane 20 from one of the shelves 1 1 to the 

45 empty container moving/loading portion 3 and 
placed on the plate 5, the camshaft 48 projects 
inside the container cover 42 and engaging in the 
cam 44 like a spline in the same manner as the 
wafer storage house 1 of the first embodiment. 

50 After the empty container 40 is placed on the plate 
5, the camshaft driving mechanism 49 operates to 
thereby turn the cam 44 so that the lock arm 45 is 
displaced toward the central portion of the con- 
tainer cover 42 whereby the lock arm 45 is dis- 
ss engaged from the engaging recessed portion 41c 
and the container body 41 is unlocked from the 
container cover 42. 
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After the container body 41 is unlocked from 
the container cover 42, the elevator table 31 is 
lowered at the carry-in position. At this time, the 
container cover 42 is lowered together with the 
elevator table 31 . As shown in Fig. 10, when the 
elevator table 31 is positioned in the carry-in posi- 
tion, the wafer cassette W which is placed on the 
apron 2A of the article carry-in/out portion 2 is 
moved to and placed on the container cover 42, 
which is placed on the elevator table 31 , by a 
moving/loading robot, etc. not shown. When the 
wafer cassette W is moved to and placed on the 
container cover 42, the elevator table 31 and the 
skirt 51 are raised. When the elevator table 31 is 
raised to some height (gas purge position), the seal 
member 51b is pressed against to contact the 
lower surface of the plate 5 as illustrated in Fig. 12. 
At this time, since the peripheral portion of the 
lower surface of the elevator table 31 compresses 
the seal member 51a between itself and the lower 
flange 51 A, the inside of the skirt 51 communicates 
with the inside of the container 40 but it is airtightly 
seated from the outside of the skirt 51 so that the 
inside of the container 40 is also airtightly sealed 
from the outside of the container 40. 

When both the elevator table 31 and the skirt 
51 are raised to the height as illustrated in Fig. 12, 
the solenoid valve 5C is open so that the N 2 gas in 
introduced into the container 40 through the gas 
supply port 5A at the rate of 70 liters/min for about 
5 minutes and thereafter the air in the container 40 
is discharged through the gas discharge port 5B 
whereby the air in the container 40 is replaced by 
the N 2 gas. 

Upon completion of the replacement of the N 2 
gas, the elevator table 31 is raised to the delivery 
position as illustrated in Fig. 10. When the con- 
tainer cover 42 closes the opening 41a of the 
container body 41 after the elevator table 31 is 
raised to the delivery position, the camshaft driving 
mechanism 49 in the elevator table 31 operates to 
thereby turn the camshaft 48 in the direction op- 
posite to the direction set forth above so that the 
lock arm 45 is displaced in the direction of the 
arrow toward the engaging recessed portion 41c 
and the tip end of the lock arm 45 is engaged in 
the engaging recessed portion 41c. Accordingly, 
the container over 42 airtightly seals the opening 
41b of the container body 41 by way of the seal 
member 43. 

In such a manner, the wafer cassette W is 
airtightly accommodated in the container 40 in the 
wafer storage house and the container 40 accom- 
modating the wafer cassette W is moved to the 
specified storage section of the specified shelf by 
the stacker crane 20 and is temporarily stored in 
the storage section. 



When the wafter cassette W is taken out from 
the container 40 accommodating the wafer cassette 
W, the N2 gas purge is not performed. It is a 
matter of course that the automatic article delivery 

5 unit which is not equipped with the N 2 gas purge 
mechanism can be provided separately. 

As mentioned above, since the wafer cassette 
W is accommodated and stored in the airtight 
container 40 in which air is replaced by the N 2 gas, 

10 there are following advantages. 

Since the N 2 gas purge is performed in case of 
accommodating the wafer cassette W in the con- 
tainer 40 at the article carry-in/out portion 2 accord- 
ing to the fourth embodiment, the N 2 gas purge 

15 mechanism may be provided at the article carry- 
in/out portion 2 alone. If there is no sufficient time 
to be involved in performing the N 2 gas purge at 
the article carry-in/out portion 2, the N 2 gas purge 
function inside the storage section, etc. may be 

20 used. 

Since the wafer cassette W is accommodated 
and stored in the airtight container 40 in which air 
is replaced by the N 2 gas according to the fourth 
embodiment, natural oxide film is restrained from 

25 growing on the surface of the semiconductor wafer 
during the storage thereof. 

Since the entire inside of the wafer storage 
house is not in the inert gas atmosphere, different 
from the article storage house as disclosed in Jap- 

30 anese Patent Application No. 3-9401, there does 
not occur the suffocation problem. Furthermore, 
since the wafer cassette W is accommodated and 
stored in the airtight container 40, the container 40 
is not necessarily to be open or closed during the 

35 storage of the wafer cassette W, different from the 
article storage house as disclosed in Japanese 
Patent Application No. 3-9404, and has no problem 
existing in the article storage house having sec- 
tioned rooms as disclosed in Japanese Patent Ap- 

40 plication No. 3-9404 wherein the door is open or 
closed every time the wafer cassette is carried in 
or out. Still furthermore, the wafer storage house 
according to the fourth embodiment does not con- 
sume much gas hence the cost involved in the 

45 consumption of the gas is low. 

Fig. 13 shows an article storage house 
equipped with another example of the automatic 
article delivery unit 30 having an N 2 gas purge 
mechanism. The article storage house of this ex- 

50 ample is different from that as illustrated in Figs. 1 1 
and 12 in respect that the former uses a coiled 
spring 5500 in stead of the sling 55 of the latter. A 
table 551 serving as a spring seat is fixed to the 
shaft 56 of the elevator table 31 and a plurality of 

55 coiled springs 550D are disposed between the ta- 
ble 551 and the lower flange 51A of the skirt 51 so 
as to be preliminarily loaded. 
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Fifth Embodiment (Figs. 14 and 15); 

An article storage house according to a fifth 
embodiment is illustrated in Figs. 14 and 15 which 
show another example of the article storage house. 
The wafer storage house of the fifth embodiment is 
different from that of the first embodiment in re- 
spect that the former has an N 2 gas purge units 60 
which are additionally provided respectively in the 
container storage sections of the shelves 1 1 in the 
latter. 

In Fig. 15, a storage table on the container 
storage section comprises an annular plate 61 hav- 
ing a port 62. The gas purge unit 60 has an 
elevator table 63 which can be moved in the port 

62 from the lower position and a lifting mechanism 
(cylinder unit) 64 to raise or lower the elevator table 
63. The elevator table 63 has a flange 63A which is 
pressed against to contact the lower surface of the 
plate 61 by way of a seal member 65 and also has 
a lock closing mechanism in the same way as the 
elevator table 31 as illustrated in Fig. 4. A bellows 
66 is provided to cover the port 62 of the plate 61 
from the lower portion thereof and has an upper 
end which is closely fixed to the lower surface of 
the plate 61 . A shaft 63A of the elevator table 63 
penetrates the bellows 66 airtightly. 

A gas supply port 61 A penetrates the lower 
portion of the plate 61 radially and is connected to 
an N 2 gas cylinder, not shown, through a gas 
supply pipe 61a. Denoted at 61 B is an N 2 gas 
discharge port which penetrates the lower portion 
of the plate 61 radially and the N 2 gas is dis- 
charged from a gas discharge pipe 61b through the 
N 2 gas discharge port 61 B. V1 is a valve provided 
on the gas supply pipe 61a and V2 is a valve 
provided on the gas discharge pipe 61b. 

With the arrangement of the wafer storage 
house, the wafer cassette W is accommodated in 
the container 40 at the article carry-in/out portion 2 
and the container 40 so accommodating the wafer 
cassette W is moved to the storage table 61 of the 
container storage section on the specified shelf 1 1 
by the stacker crane 20 and is placed on the 
storage table 61. When the container 40 is moved 
to and placed on the storage table 61, the camshaft 
48 protruding from the elevator table 63 is engaged 
in the cam 44 of the container cover 42 like a 
spline. 

Accordingly, when the lock closing mechanism 
in the elevator table 63 operates, the container 
body 41 is unlocked from the container cover 42 so 
that the container cover 42 is removed and the 
inside of the container body 41 communicates with 
the port 62 if the elevator table 63 is slightly 
lowered. Since the flange 63A of the elevator table 

63 is also moved away from the lower surface of 
the plate 61, the inside of the container body 41 



communicates with the space surrounded by the 
bellows 66 through the port 62 but the space 
surrounded by the bellows 66 is airtightly sealed 
from the outside of the bellows 66. 

5 When the valve V1 connected to the gas cyl- 

inder and provided on the gas supply pipe 61a and 
the valve V2 provided on the gas discharge pipe 
61b are respectively open and the N 2 gas is com- 
pressedly introduced into the space A, which is 

10 defined by the elevator table 63, the plate 61 and 
the container body 41, from the gas supply port 
61 A, air inside the container body 41 is replaced 
by the N 2 gas. 

Meanwhile, the material of the container 40 

rs should be metal and the container should be hard 
and the seal member should be rigid such as an O 
ring and furthermore the container body 41 and the 
container cover 42 should be fixed tightly in order 
to keep the container to be airtight perfectly. How- 

20 ever, in a practical manner, the container is formed 
of resin so that the inside thereof can be seen and 
is lightweight and the seal member has the ma- 
terial and shape to correspond to the strength of 
the container and to make the lock closing mecha- 

25 nism operate. Accordingly, the container is hard to 
be airtight perfectly, which involves in the inevitable 
leakage of the gas. As a result, the concentration of 
the inert gas in the container 40 is lowered if the 
storage time is long so that there is a possibility 

30 that the natural oxide film grows on the surface of 
the semiconductor wafer during the storage there- 
of. According to the fifth embodiment, since the 
container storage section has the N 2 gas purge unit 
60, the concentration of the N 2 gas in the container 

35 40 can be maintained at a desired level by per- 
forming again the N 2 purge (hereinafter referred to 
as performing N 2 gas re-purge) gas at an arbitrary 
time. However, if the N 2 gas purge unit 60 is 
provided in each container storage section, the 

40 wafer storage house 1 becomes large-scale and 
costs high. 

Sixth Embodiment (Fig. 16): 

45 A wafer storage house according to a sixth 

embodiment is illustrated in Fig. 16 . The wafer 
storage house 1 solves the problem of that of the 
fifth embodiment in which a part of shelves 11 of 
the wafer storage units 10 is utilized as an N 2 gas 

so re-purge station 70 for performing the N 2 gas re- 
purge. A gas purge unit which is the same as the 
gas purge unit 60 as shown in Fig. 15 is disposed 
in the N 2 gas re-purge station 70. 

With the arrangement of the wafer storage 

55 house, the container 40, in which the N 2 gas re- 
purge should be performed, is moved by the 
moving/loading unit 20 and placed on the N 2 gas 
re-purge station 70 where the N 2 gas re-purge is 
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performed and is then returned to an original con- 
tainer storage section. 

Although the N2 gas re-purge may be per- 
formed periodically under time control with ease 
but it may be performed based on the concentra- 
tion of after the N 2 gas in the container 40 upon 
measurement of the concentration. 

The N 2 gas re-purge can be performed in the 
article carry-in/out portion 2 or some storage sec- 
tions S according to the first embodiment as illus- 
trated in Fig. 1. 

Fig. 17 shows an example of a semiconductor 
manufacturing system in which the wafer storage 
house 1 as illustrated in Fig. 8 is disposed. The 
system comprises a surface treating furnace 91 
wherein the surface of the semiconductor is treat- 
ed, a wafer inspecting apparatus 92, a 
moving/loading robot 93 and a cleaning apparatus 
94 in addition to the wafer storage house 1. There 
are provided an article carry-in/out portion 2B dis- 
posed in the wafer storage house 1 and a linear 
motor type carrying apparatus for moving the arti- 
cle from the article carry-in/out portion 2B to the 
apparatus in the succeeding step. 

It is possible to obtain the same advantage 
even if the the crystal display substrate, reticles, 
disks are stored temporarily although the semicon- 
ductor wafer is exemplified as the article to be 
stored temporarily according to the first to sixth 
embodiments. The container cover 42 has a lock 
mechanism but the container body 41 or the plate 
5 has the lock mechanism. 

Inasmuch as the wafer cassette W is not stored 
as the naked one but is stored in the storage house 
while it is accommodated in the airtight container, 
which involves in dispensing with the structure or 
instruments, implements and apparatus for keeping 
the inside of the wafer storage house to be in a 
highly clean atmosphere or the inert gas atmo- 
sphere. Accordingly, the wafer storage house can 
be manufactured with low cost compared with the 
conventional wafer storage house. Furthermore, 
there is no likelihood of contamination of the wafer 
and generation of natural oxide film on the wafer 
caused by the trouble of the instruments, imple- 
ments and apparatus and by the power failure of 
these instruments, implements and apparatus and 
the maintenance can be performed freely in the 
wafer storage house, which results in greatly im- 
proving the reliability of the quality of the wafer. 

Although there does not occur particle contami- 
nation in the wafer storage house of this type 
wherein the inside of the container and the inner 
surface of the container cover are clean, there 
occurs the contamination of the container caused 
by a particle of dust floating in the atmosphere in 
the wafer storage house or the contamination of 
container caused by chemicals, etc. from the wafer, 



etc. while the wafers, etc. are repeatedly stored, 
which generates such a problem that the merit of 
storing the wafers in the airtight containers is re- 
duced. 

5 To solve this problem, the inventor developed 

a wafer storage house as illustrated in Figs. 18 to 
21. 

Seventh Embodiment (Figs. 18 to 21): 

70 

A wafer storage house according to a seventh 
embodiment will be described with reference to 
Figs. 18 to 21. 

An automatic container cleaning portion 100 is 

15 disposed in a part of one of the wafer storage unit 
10 and comprises a container cleaning preparatory 
station 110 and a container cleaning chamber 120. 

The container cleaning preparatory station 110 
has a container moving/loading area S1 having 

20 container mounting tables 131 and 132 on which 
the container 40 are moved and on which the 
container 40 is placed and a cassette temporary 
placing area S2 which is disposed below the area 
S1 and partitioned by a partition table 133. Auto- 

25 matic article carry-in/out units 140A and 140B, 
which are the same shapes as the automatic article 
delivery unit 30, are disposed under the container 
mounting tables 131 and 132. The container 
mounting tables 131 and 132 have ports through 

30 which the wafer cassette passes and these ports 
are the same as the port 4 as illustrated in Fig. 4. 
There is formed holes 134 at the right and left 
sides of temporary placing portions 136 mounted 
on partition tables 135 in the cassette temporary 

35 area S2 and the elevator table 31 can pass through 
the holes 134. The elevator table 31 is lowered 
through the port 134 until the upper surface thereof 
is flush with the surface of the temporary placing 
portion 136 and is raised through the port 134. 

40 Ultrapure clean fluid flows in the cassette tem- 

porary placing area S2 of the container cleaning 
preparatory station 110 through a highpure clean 
air supply unit 150 from the rear wall of the wafer 
storage unit 10 toward the stacker crane 20. De- 

45 noted at 151 is an ordinary filter, 152 is a high- 
performance filter and 153 is a fan. 

The container cleaning station 120 has a clean- 
ing chamber 160 as illustrated in Fig. 21. In Fig. 
21, denoted 161 is a closing type automatic door. 

50 Denoted at 162 is a container mounting table which 
is shaped as a basket rack or a rack formed of 
pipes, 163 are upper dry gas jetting portions hav- 
ing plural jetting nozzles directed downward and 
are disposed at the position adjacent to a ceiling of 

55 the cleaning chamber 160 and 164 is a lower dry 
gas jetting portion having plural jetting nozzles di- 
rected upward and is disposed under the container 
mounting table 162. Highpure air or N2 gas which 
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is passed through the filter is used as the dry gas. 
Denoted at 166 is a discharge unit. Denoted at 167 
is an upper cleaning liquid jetting portion having 
plural jetting nozzles directed downward and is 
disposed at the position adjacent to the ceiling of 
the cleaning chamber 160 and 168 is a lower 
cleaning liquid jetting portion having plural jetting 
nozzles directed upward and is disposed under the 
container mounting table 162. Both the jetting por- 
tions 167 and 168 are connected to a liquid supply 
unit 170 disposed at the lower portion of the clean- 
ing chamber 160 through a pipe 169. The liquid 
supply unit 170 has a filter 170A and a circulating 
pump 170B and is connected to a cleaning liquid 
tank and a pure water tank, which are not shown 
but disposed outside the wafer storage unit 10, by 
way of closing valves 170C and 170D. Cleaning 
liquid dropped in a funnel-shaped liquid collector 
171 is introduced into the liquid supply unit 170 by 
way of a closing valve 172. Detergent or pure 
water, mixture of the detergent and pure water are 
used as the cleaning liquid. 

Other elements of the wafer storage house of 
the seventh embodiment is the same as those of 
the wafer storage house of the first embodiment, 
hence these elements have the same numerals as 
those of the first embodiment and the explanation 
thereof is omitted. 

With the arrangement of the seventh embodi- 
ment, the container 40 which is necessary to be 
cleaned is moved from the storage section S to the 
container mounting table 131 of the container 
cleaning preparatory station 110 by the stacker 
crane 20 and placed on the container mounting 
table 131. Successively, the following steps are 
taken. 

(1) If the container 40 is moved to and placed 
on the container mounting table 131, the auto- 
matic article carry-in/out unit 140A operates so 
that the container body 41 is unlocked from the 
container cover 42 and the elevator table 31 is 
lowered whereby the wafer cassette W in the 
container 40 is taken out from the container 40 
to the cassette temporary placing area S2. At 
this time, the container cover 42 is positioned so 
as to be exposed to the ultrapure gas which is 
passed through the highpure clean air supply 
unit 150. 

(2) The wafer cassette W which is taken out to 
the cassette temporary placing area S2 is 
moved to and placed on the cassette temporary 
placing portion 136, which is adjacent to the 
hole 64 by the stacker crane 20. 

(3) Successively, the automatic door 161 of the 
cleaning chamber 160 is open so that the con- 
tainer body 41 of the empty container 40 is 
moved to and placed on the container mounting 
table 162 of the cleaning chamber 160 by the 



stacker crane 20 and thereafter the automatic 
door 161 is closed. 

(4) The outer and inner surfaces of the container 
body 41 are sprayed by cleaning liquid in the 

5 cleaning chamber 160 during a give time so that 
the container body 41 is cleaned. Thereafter, the 
outer and inner surfaces of the container body 
41 are sprayed by the dry gas during a give 
time so that the container 40 is dried. 

10 (5) The dried container body 41 is carried out 
from the cleaning chamber 160 and moved to 
and placed on the container mounting table 131 
by the stacker crane 20. 

(6) The wafer cassette W placed on the cassette 
15 temporary portion 136 is moved to and placed 

on the container cover 42 which remains lower- 
ed to the cassette temporary placing area S2. 

(7) After the wafer cassette W is placed on the 
container cover 42, the elevator table 31 of the 

20 automatic article carry-in/out unit 140A is raised 
while placing the container cover 42 and the 
wafer cassette W thereon so that the container 
cover 42 is positioned in the opening of the 
container body 41 and the container body 41 is 

25 locked by the container cover 42. 

(8) After the container body 41 is locked, the 
container 40 is moved to and placed on the 
original storage section S. 

The container cover 42 is cleaned by the ul- 

30 trapure gas which flows to the cassette temporary 
placing area S2 while the container body 41 is 
cleaned and dried in the cleaning chamber 160. 
The container cover 42 can be cleaned utilizing 
high-pressure air or N2 gas which are used in a 

35 drying step. 

A control unit, not shown, of the stacker crane 
20 controls the container 40 by monitoring whether 
the container 40 is empty or not and in which 
storage section the container 40 is stored utilizing 

40 an ID code attached to the container body 41 and it 
also controls the cleaning history of the container 
40. It is a matter of course that the cleaning history 
of the container 40 can be controlled without utiliz- 
ing the ID code if the container 40 is of a closing 

45 system, namely, it is used only in the wafer storage 
house or if the container is controlled by a host 
computer. 

Since the wafer cassette W remains placed in 
the cassette temporary placing area S2 until the 

50 container body 41 of the container 40 is cleaned, 
even if a carry-out instruction of the wafer cassette 
is issued from the host computer to the control unit 
of the stacker crane 20 during the time, the wafer 
cassette W can not be carried out from the con- 

55 tainer body 41 . To prevent this, there are provided 
the container mounting table 132 and the automatic 
article carry-in/out unit HOB. In this case, the emp- 
ty container is moved to the container mounting 
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table 132 and the wafer cassette W which is taken 
out from the container on the container mounting 
table 131 to the cassette temporary area S2 is 
moved to the container cover 42 on the elevator 
table 31 of the automatic article carry-in/out unit 
140B by the stacker crane 20 and placed thereon 
and thereafter it is accommodated in the cleaned 
container. 

According to the seventh embodiment, the con- 
tainer is moved between the cleaning chamber 160 
and the container mounting tables 131 and 132 by 
the stacker crane 20, it can be moved by an 
exclusive moving/loading robot which is provided 
instead of the stacker crane 20. 

Although the outer and inner surfaces of the 
container body 41 of the container 40 is cleaned in 
the cleaning chamber 160, the inner surface of the 
container body 41 can be cleaned in a simplified 
cleaning unit which is provided instead of the 
cleaning chamber 140. 

Fig. 22 shows an example of the simplified 
cleaning unit 180 which utilizes the part of the 
cleaning preparatory station 110 as a cleaning por- 
tion 160A. The simplified cleaning unit 180 is air- 
tightly attached to the container mounting table 
132. A container body 181 of the container 180 
comprises a cylindrical body which is open at the 
upper portion thereof and reversely conical at the 
lower portion thereof so as to be decreased in the 
diameter thereof toward the bottom thereof. A liq- 
uid pipe 182 extends from the central bottom of the 
container body 181. The liquid pipe 182 is con- 
nected to a liquid supply unit, not shown, like the 
liquid supply unit 170 as illustrated in Fig. 21. A 
cleaning liquid jetting portion 168A and a dry gas 
jetting portion 164A respectively having a plurality 
of upper directed nozzles are disposed under the 
container body 181. The cleaning liquid is supplied 
from the liquid supply unit disposed outside the 
wafer storage unit to the cleaning liquid jetting 
portion 168A. The dry gas jetting portion 164A is 
connected to a gas supply unit disposed outside 
the wafer storage unit through the pipe 182. 

With the arrangement of the simplified cleaning 
unit, followed the step (2) as set forth above, the 
container body 41 of the empty container 40 is 
moved to the container mounting table 132 in the 
cleaning chamber 160A by the stacker crane 20 
and it is airtightty fixed to the container mounting 
table 132 by a fixing member 183 whereby the 
inner surface of the container body 41 can be 
cleaned in the simplified cleaning unit 180. 

In the seventh embodiment, the N 2 gas purge 
can be performed in the cassette temporary plac- 
ing area S2 if the container, in which N2 gas purge 
is performed, is used. 

As mentioned above in detail, since there is 
provided the automatic container cleaning portion 
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capable of cleaning the container automatically in 
the wafer storage house wherein the wafer cassette 
is stored in the airtight container body but not 
stored wafer in the naked state, the contamination 

5 caused by the contamination of the container can 
be prevented and the advantage of the storage 
house, wherein the airtight container stores therein 
the wafer cassette, can be achieved fully. 

The features disclosed in the foregoing de- 

zo scription, in the claims and/or in the accompanying 
drawings may, both, separately and in any com- 
bination thereof, be material for realising the inven- 
tion in diverse forms thereof. 

;s Claims 

1. An article storage house (1) in a clean room 
comprising: 

storage units (10,10) having storage 

20 sections(S); 

a moving/loading unit(20)having a 
moving/loading mechanism for carrying a stor- 
age article in the storage section (S) or carry- 
ing the storage article from storage section (S); 

25 characterized in that storage article to be 

carried in and out from the storage section (S) 
is a container (40) which accommodates ar- 
itightly therein an article(W) which should not 
be contaminated by a particle of dust or by 

30 chemicals. 

2. An article storage house(1) according to claim 
1 further comprising a unit (30) for automati- 
cally carries the article in the container (40) or 

35 carries the article (W) from the container 15 

(40). 

3. An article storage house (1) according to claim 
1 or 2 further cmoprising an article carry-in/out 

40 portion (2) of the wafer storage house (1) to 

which the article (W) is carried in or from 
which the article (W) is carried out , said article 
carry-in/out portion(2) composed of a container 
moving/loading portion(3) and an automatic ar- 

45 tide delivery unit (30) wherein an empty con- 

tainer (40) or the container (40) storing therein 
the article (W) is moved from the storage sec- 
tion (S) to the container moving/loading portion 
(3) and the article (W ) is carried in or carride 

50 out from the container (40) by automatic article 

delivery unit (30) and wherein the container 
(40) can be airtightty sealed by a container 
cover (42) having a lock mechanism for locking 
container (40) and wherein the automatic arti- 

55 cle carry-in/out unit (30) has an unlocking 

mechanism (48, 49) for unlocking the lock 
mechanism. 
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4. An article storage house (1) according to claim 

3 , wherein the container (40) can be airtightly 
sealed by the container cover (42) having the 
lock mechanism for locking the container (40) 
and wherein the automatic article delivery unit 

(30) has the unlocking mechanism for unloc- 
king the lock mechanism and an elevator table- 

(31) having a cover and wherein the article (W) 
is carried in and placed on the 5 container 
cover (42) from the outsaide of the article 
storage house (1). 

5. An article storage house (1) according to claim 
1 to 4, wherein the article carry-in/out portino 

(2) has therein an inert gas purge mechanism 
for replacing air in the container by gas when 
the article (W) , which is carried in the article 
carry-in/out portion (2), is carried in or carried 
out from the container (40). 

6. An article storage house (1) according to claim 

4 , wherein the inert gas mechanism is dis- 
posed in the container moving/loading portion- 

(3) and has a port (4) through which the stored 
article (40) can be passed , a plate (5) having a 
gas supply port (5A) and a gas discharge port 
(5B) through which gas is supplied or dis- 
charged and a mechanism capable of airtightly 
closing tha port (4) cooperating with the con- 
tainer (40) on the automatic article delivery unit 
(30) and of being raised or lowered together 
with the elevator table (31). 

7. An article storage house (1) according to 
claims 1 to 6, wherein one or plural storage 
sections(S) have inert gas purge mechanisms. 

8. An article storage house(1) according to claims 
1 to 7, wherein the inert gas purge mechanism 
is disposed in the storage section (S) and has 
the port (4) through which the storage article 
can pass, the plate (5) having a gas supply 
port (5A) and a gas discharge port (5B) 
through which the gas is supplied and dis- 
charged, an elevator unit equipped with the 
elevator table (31) and a mechanism attached 
to the plate (5) for airtightly closing the port (4) 
cooperating with the container (40) and 
wherein the inert gas purge mechanism has a 
lock closing mechanism for nulocking the lock 
mechanism of cover (42). 

9. An article storage house (1) according to claim 
1 to 8, further comprising a re-purge sataion. 

10. An article storage house (1) according to claim 
9, wherein the re-purge staion is disposed in 
the article carry-in/out portion (2) and com- 



prises the plate(5) having the port (4) and a 
gas supply port (5A) and a gas discharge port 
(5B) through which the inert gas is supplied 
and discharged , the elevator table (31) having 

5 the cover serving to close the port (4) , and a 

mechanism attached to the plate (5) for airtigh- 
tly closing the port (4) cooperating with the 
container (40)and wherein the inert gas purge 
mechanism has an unlocking mechanism for 

10 unlocking the container (42) from the container 

(40). 

11. An article storage house(1)according to claims 
5 to 8 , wherein the inert gas purge mecha- 

15 nism is disposed in the article carry-in/out 

portion(2) or storage section (S) is used for 
carrying out gas re-purge. 

12. An article storage house(1 (according to claims 
20 1 to 11, wherein the container moving/loading 

portion(3) of the article carry-in/out portion (2) 
hsa a container carry-in/out portion. 

13. An article storage house(1)according to claims 
25 1 to 12, wherein the article carry-in/out portion 

(2) is in a highly clean atmosphere. 

14. An article storage house(1) in a clean room 
comprising: 

30 a single or plurality of storage units; 

a self-advancing moving/loading unit(20) 
having a moving/loading mechanism which is 
mountde thereon for carrying a stored article in 
or the stored article from each storage section 

35 (S) of the storage unit wherein the stored arti- 

cle is a container (40) for airtightly accom- 
modating therein an article (W) which should 
not be contaminated by a particle of dust or 
chemicals; and 

40 an automatic container cleaning portion 

(100). 

15. An article storage house (1) according to claim 
14 further comprises a unit for automatically 

45 carrying the article (W) in and out from the 

container (40). 

16. An article storage house (1) according to 
claims 1 to 15, wherein the automatic container 

so cleaning portion (100) comorises a container 

cleaning preparatory statino(110) having a 
mechanism for carrying the article (W) in or 
out from the container (40) and a cleaning 
chamber (121) for subjecting an empty 

55 container(40) r which is moved from the 

cotainer cleaning preparatory satation (110) or 
the storage section (S) ,to cleaning liquid ahd 
wherein the self-adoancing moving/loading unit 
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(20) moves the empty container (40). 

17. An article storage house(1)according to claims 
14 to 16 wherein the container cleaning pre- 
paratory station (110) has a container 5 
moving/loading area (S1) and an article tem- 
porary placing area (S2). 

18. An article storage house(1 Recording to claims 

14 to 17, wherein the article temporary placing w 
area(S2)of the container cleaning preparatory 
station (110) is in a highly clean atmosphere or 
an inert gas atmosphere. 

19. An article storage house(1)according to claims is 
14 to 18, wherein one or plurality of container 
mounting tables (131 and 132) of the container 
moving/moving area (S2) of the container 
cleaning preparatory station (110) have port (4) 

and wherein the automatic article delivery 20 
mechanism has an eievatro table (31) having a 
cover serving for closing the port (4) and an 
unlocking mechanism for unlocking the con- 
tainer cover from the container (40). 

25 

20. An article storage house(1 Recording to claims 
14 to 19, wherein any of the plurality of con- 
tainer mountain tables (131 and 132) is a con- 
tainer moving/loading table (131 or 132) to 
which the cleaned container (40) is moved and 30 
wherein the article (W) , which is taken out 
from the container (40) which is not cleaned 

and placed on the other container mounting 
table (131 and 132) , is trnsferred to said 
container mounting table (131 or132). 35 

21. An article storage house(1)according to claims 
14 to 19, wherein a cleaning chamber (121) of 
the container cleaning preparatory station (110) 

has a cleaning liquid jetting system (167) and 40 
a dry gas jetting system(163). 

22. An article storage house (1) according to 
claims 20, wherein the container cover (42) of 

the container (40) is cleaned by gas in the 45 
article temporary placing area (S2) of the con- 
tainer cleaning preparatory station(1 10). 

23. An article storage house(1)according to claims 

14 to 22, wherein the container has an ID code 50 
which contols the cleaning history of the 
container(40). 



55 



15 



EP 0 552 756 A1 



FIG. I 




16 



EP 0 552 756 A1 



FIG. 2 




17 



EP 0 552 756 A1 



FIG. 3 




18 



EP 0 552 756 A1 



FIG. 4 




19 



EP 0 552 756 A1 



FIG. 5 




/ 



20 



EP 0 552 756 A1 



FIG. 6 




/>///>///////// ///>' 



21 



EP 0 552 756 A1 



FIG. 7 



4IA 




22 



EP 0 552 756 A1 



FIG. 8 




23 



EP 0 552 756 A1 
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